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Overweight Children and Adolescents:  
Recommendations to Screen, Assess and Manage 
 
 
Disclaimer: CDC has not established guidelines for the management of overweight in 
children and adolescents. This module provides recommendations that represent the 
consensus of a group of experts who manage overweight children and adolescents 
and that are derived from evidenced-based research when available. 
 
 
Introduction 
 
In recent decades the prevalence of overweight among children and adolescents has 
risen dramatically. As overweight becomes more common among children and 
adolescents, the associated chronic conditions and illnesses once prevalent only 
among adults begin to emerge in the pediatric population. Consequently, public 
health practitioners are focusing increased attention on preventing and managing 
overweight in childhood and adolescence. 
 
To prevent and manage overweight in children and adolescents, those at risk of 
overweight or overweight must be correctly identified. Body Mass Index (BMI)-for-
age growth charts for boys and girls aged 2 to 20 years are recommended for this 
purpose. The use of these charts to identify children and adolescents who are 
overweight and at risk of overweight is the focus of this module.  
 
Objectives 
 
Upon completion of this module, you will be able to 

• Understand the definitions used to classify children and adolescents as 
overweight.  

• Describe the medical consequences of overweight in children and 
adolescents.  

• Use the CDC Growth Charts to plot anthropometric measurements. 
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PREVALENCE OF OVERWEIGHT AMONG CHILDREN AND ADOLESCENTS 
 
The prevalence of overweight among young people has increased dramatically. 
Between 1980 and 1994, children and adolescents considered to be overweight 
(BMI-for-age > 95th percentile) increased by 100% in the United States. Thirteen 
percent of children age 6-11 and 14 percent of adolescents age 12-19 are estimated 
to be overweight (National Center for Health Statistics, 2001). Previous data showed 
that approximately 11 percent of children and adolescents aged 6-17 were 
overweight (Troiano and Flegal, 1998). Overweight youth are more likely to be 
overweight as adults, and they are more likely to have medical risks associated with 
cardiovascular disease than are other children and adolescents (Whitaker et al., 
1997; Freedman et al., 1999). 
 
 
1. DEFINITION OF OVERWEIGHT  
 
�At risk of overweight� and �overweight� are the terms preferred to refer to children 
and adolescents whose excess body weight could pose medical risks. Due to 
potential negative connotations associated with the term "obesity," "overweight" is 
preferred. Using the 2000 CDC growth charts, at risk of overweight for ages 2 to 20 
years overweight is defined as a Body Mass Index (BMI)-for-age between the 85th 
and the 95th percentiles. Overweight in children is defined as a BMI-for-age at or 
above the 95th percentile on the charts. BMI is weight in kilograms divided by height 
in meters squared (kg/m2).  
 
While BMI is commonly used to evaluate overweight and obesity in adults, only 
recently has it been recommended to screen children and adolescents. An advantage 
of using BMI-for-age is that it can be used continuously from age 2 years through 
adulthood. BMI is used differently to define overweight in children and adolescents 
than it is in adults. 
 

 
In children and adolescents, BMI changes with age and gender. As 
children age, BMI increases (Hammer et al., 1991; Pietrobelli et al., 
1998). Therefore, BMI is plotted on a chart of the appropriate gender, 
relative to the child�s age. BMI is evaluated using percentile cutoff points 
to compare values for a given child with other children of the same age 
and gender from a national reference sample. At the 95th percentile, 
very few children are incorrectly classified, although it is possible that 
some children with excess adiposity will fall below the 95th percentile 
and be missed in screening (Dietz and Bellizi, 1999). To reduce the 
chance of missing at risk children, an additional BMI cut point at the 85th 
percentile was established. For these children, further assessment may 
be needed, as we will cover later in the module. 
 
For adults, BMI is evaluated using arbitrary BMI cutoff point rather than 
percentiles. Cut points have been established to describe �overweight� 
(25-29.9) and �obesity� (>30) (NHLBI, 1998). 
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2. CONSEQUENCES OF OVERWEIGHT IN CHILDREN AND ADOLESCENTS 
 
Health consequences related to overweight can begin in childhood or adolescence; 
overweight children and adolescents are at increased risk for various chronic 
diseases in later life. In a study conducted by Freedman and colleagues (1999), 
nearly 60 percent of overweight children had at least one cardiovascular risk factor 
compared to 10 percent of those with a BMI-for-age < 85th percentile; 25 percent of 
overweight children had two or more risk factors. The psychosocial consequences of 
overweight are significant. Overweight in children has been linked to social 
discrimination, a negative self-image in adolescence that often persists into 
adulthood (Stunkard et al., 1967), parental neglect (Lissau and Sorenson, 1994), 
and behavioral and learning problems (Mellbin and Vuille, 1989). 
 

• Common Medical Consequences of Overweight (Dietz, 1998)  
  
o hyperlipidemia: a group of disorders characterized by elevated levels of 

cholesterol, triglycerides, and /or low density lipoproteins (LDL) and low 
levels of high density lipoproteins (HDL) in the blood. Overweight in 
children increases the risk for cardiovascular disease and premature death 
in adulthood (Power et al., 1997; Must et al, 1992). Hyperlipidemia may 
improve with weight reduction (Caprio et al., 1996; Wabitsch et al., 
1994). In a study by Freedman and colleagues (1999), 90 percent of the 
children with high levels of triglycerides were also overweight. 

 
o glucose intolerance: a precursor of diabetes. The incidence of non-

insulin-dependent diabetes mellitus among adolescents is increasing and 
accompanying the national rise in overweight among teens (Pinhas-Hamiel 
et al., 1996). Acanthosis nigricans is associated with glucose intolerance in 
children and adolescents and is characterized by increased thickness and 
pigmentation of the skin between folds or juxtaposed surfaces (Richards 
et al., 1985). 

 
o hepatic steatosis: the fatty degeneration of the liver. High concentrations of 

liver enzymes are associated with hepatic steatosis and have been found in 
overweight youth (Kinugasa et al., 1984). Weight reduction causes hepatic 
enzymes to normalize (Vajro et al., 1994). Hyperinsulinemia also may play a 
role in hepatic steatosis (Wanless et al., 1989). 
 

o cholelithiasis: the presence of stones in the gallbladder, which occurs with 
more frequency in obese adults compared to other adults. Although gallstones 
occur less frequently among children and adolescents who are overweight 
than in obese adults, nearly 50 percent of the cases of cholecystitis (i.e., 
inflammation of the gallbladder) in adolescents may be associated with 
overweight (Crichlow et al., 1972). As in adults, cholecystitis in adolescents 
may be associated with weight reduction. 

 
o early maturation: early maturation, characterized by adolescents with a 

skeletal age > 3 months in advance of chronological age, is associated with 
increased fatness in adulthood (Van Lenthe et al., 1996a). It is also 
associated with an increase in the truncal distribution of fat in women (Van 
Lenthe et al., 1996b; Garn et al., 1986). 
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• Less common medical consequences of overweight 
 

o hypertension: persistently elevated blood pressure occurs with low 
frequency in children, although it has been found to occur approximately 
nine times more frequently among children who are overweight compared 
with other children (Lauer et al., 1975). In Lauer's study, almost 60 
percent of children with persistently elevated blood pressure had relative 
weights >120 percent of the median for their sex, height and age. 
Childhood blood pressure and change in BMI were consistently the two 
most powerful predictors of adult blood pressure across all ages and both 
genders (Lauer et al., 1975). Freedman and colleagues (1999) found 
overweight children were 2.4 times as likely to have elevated diastolic 
blood pressure and 4.5 times as likely to have elevated systolic blood 
pressure. 

 
o acute complications are those that require immediate medical attention 

and should be referred to a pediatric obesity center (Barlow and Dietz, 
1998).  
 
Sleep apnea is the cessation of breathing lasting at least 10 seconds 
during sleep, characterized by loud snoring and labored breathing. During 
these periods, oxygen levels in the blood may fall dramatically. It is 
estimated that sleep apnea occurs in approximately 7 percent of obese 
children (Mallory et al., 1989).  
 
Pseudotumor cerebri is characterized by increased pressure in the skull 
that causes headaches and is a rare disorder.  
 
Obesity hypoventilation syndrome, also known as Pickwickian syndrome, 
may be a cause of sleep apnea but this remains unclear. Aggressive 
therapy is warranted for children with obesity hypoventilation syndrome 
(Riley et al., 1976).  
 
A variety of orthopedic complications affecting the feet, legs, and hips can 
occur, including Blount disease and slipped capital femoral epiphysis.  
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3. SCREENING CHILDREN AND ADOLESCENTS FOR OVERWEIGHT  
 

Information presented in the rest of the module includes 
recommendations that represent the consensus of a group of experts 
who manage overweight children and adolescents. (Barlow and Dietz, 
1998). The recommendations are not evidence-based since few studies 
on evaluation and management of overweight children have been 
published.  

 
BMI-for-age is recommended to screen children aged 2 to 20 years for at risk of 
overweight and overweight to identify children who may need further assessment 
and possible treatment. Plot weight on the weight-for-age chart and stature on the 
stature-for-age chart to determine the effect of weight and stature on BMI-for-age 
for an individual child. 

 
Children should be accurately weighed and measured to monitor growth according to 
the periodicity schedule of the American Academy of Pediatrics (AAP): 
Recommendations for Preventive Pediatric Health Care 
(http://www.aap.org/policy/periodicity.pdf) 
 
 
 
Considerations when screening for overweight:  
 

• Infants and children under the age of two years 
 
For infants and children under the age of two years, plot the weight-for-
length, weight-for-age, and length-for-age CDC Growth Charts. Overweight, 
defined as a weight-for-length greater than the 95th percentile, does not pose 
the same risk among infants as it does among children 2 years and older. 
Overweight infants may not be at increased risk of being overweight in 
adulthood and they do not have the medical risks associated with overweight 
in childhood (Whitaker et al., 1997).  
 
 

• Children 24 to 36 months of age 
 

CDC recommends measuring stature for children 2 years and older who are 
able to stand on their own, calculating BMI and plotting it on the BMI-for-age 
chart. However, clinicians may choose to measure recumbent length and use 
the weight-for-length charts for children 2 to 3 years of age. Alternatively, the 
weight-for-stature charts can be used to plot stature from 77 to 121 
centimeters. Whether the child's length or stature is measured determines 
which growth chart will be used. It is inappropriate to use a length 
measurement to calculate BMI-for-age. It is also inappropriate to use a 
stature measurement with either the length-for-age chart or the weight-for-
length chart. 
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• Adolescents 

 
Adolescence represents the period of greatest risk for developing adult 
obesity (Whitaker, 1997). Measures of weight relative to stature, like BMI-for-
age, are influenced by pubertal status. For early or late maturing children, 
these indices should be interpreted with caution (Himes and Dietz, 1994; 
Daniels et al., 1997). To learn more about stage of maturation and how it 
relates to BMI, see the module on Adolescent Physical Development: Uses 
and Limitations of the Growth Charts. 
 

 
 
Screening Procedure  

 

 

 
Reproduced with permission from Pediatrics, vol. 102, pages e29, Figure 2, © 1998. 

 
 
Children, 2 years and older, and adolescents with a BMI-for-age at or above 
the 95th percentile require an in-depth assessment and weight management. 
Further assessment will help verify excess body fat and determine if 
complications such as hyperlipidemia or hypertension are present that 
indicate a recommendation for weight loss.  

 
Children and adolescents with a BMI-for-age between the 85th and 95th 
percentiles need further evaluation that might include a family history, the 
family�s and/or the patient�s concern about weight, blood pressure and total 
cholesterol screening, and determining if there has been a recent, large 
change in BMI-for-age.  
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Children and adolescents with a recent, large change in 
BMI-for-age should receive prompt evaluation. From 
about age 8 years, BMI values at each percentile 
increase annually 0.5 to 1 BMI unit. Although the degree 
of change that indicates risk has not been defined, an 
annual increase of > 2 BMI units has been suggested to 
identify a rapid increase in body fat in most older 
children and adolescents (Himes and Dietz, 1994). 
 

 
Weight-for-age and stature-for-age are useful indices to help monitor growth 
and, to interpret changes in BMI-for-age. However, they are incomplete 
screening indices by themselves and need to be used in combination with 
BMI-for-age. Weight-for-age reflects body mass relative to chronological age. 
Short-term changes, such as an increase in weight-for-age, may result in a 
change in the BMI-for-age. Likewise, changes in stature also affect BMI-for-
age. The following examples demonstrate the advantages of using BMI-for-
age in addition to weight-for-age and stature-for-age to screen for 
overweight. 
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EXAMPLE 1 

 
Note: In this example, anthropometric measurements for three boys are plotted on 
one chart for illustrative purposes only. Typically, more than one child is NOT plotted 
on the same chart. 
 

Three boys aged 5, 10 and 15 years, each have weight-for-age and stature-
for-age measurements that plot at the 95th percentile. Using this information, 
we could conclude that all three boys are large for their age and, therefore, 
not overweight since both height and weight are at the 95th percentile. 
However, when the boys BMIs are plotted on the BMI-for-age chart, the 5-
year-old and 10-year-old are at the 90th percentile, and the 15-year-old is at 
the 85th percentile. Each boy is actually at risk for overweight. This illustrates 
the importance of using BMI-for-age in addition to weight-for-age and 
stature-for-age to accurately assess whether or not a child is at risk of 
overweight or overweight. It is not recommended to us weight-for-age or 
stature-for-age independently to screen for risk of overweight. 
 
 

 Age Weight Stature BMI 
Boy 1 5 51 3/4 lb 46" 17.2 
Boy 2 10 101 5/8 lb 59" 20.5 
Boy 3 15 173 5/8 lb 71 3/4" 23.7 
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EXAMPLE 2 

 
A girl�s growth was screened at her annual visit by plotting stature-for-age 
and weight-for-age. When she was 2 years of age her stature-for-age was 
slightly above the 25th percentile and her weight-for-age percentile was below 
the 10th. Her height remained below the 50th percentile at age 4. In contrast, 
her weight continued to increase at a faster rate than height to the 75th 
percentile at age 4.  
 
When her BMI-for-age is plotted, she is at the 85th percentile indicating that 
she is at risk of overweight. BMI-for-age considers her weight relative to 
height for her age and gender, and therefore is the recommended index to 
classify a child as overweight.  
 
 

Age Weight Stature BMI 
2 23 1/4 lb 33" 15 
3 28 1/2 lb 36 1/4" 15.4 
4 36 1/2 lb 39 1/4" 16.8 
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4. ASSESSMENT OF OVERWEIGHT CHILDREN AND ADOLESCENTS  
 
In-depth assessments are required to determine if children and adolescents with 
BMI-for-age > 95th percentile are truly overfat and at increased risk for health 
complications related to overweight. In-depth assessments allow for a diagnosis of 
the underlying causes of overweight and provide a basis for management plans. 
Among children over 7 years, practitioners should pay particular attention to family 
history and secondary complications of overweight, such as hyperlipidemia and 
hypertension. The child's or adolescent's concern about his or her own weight should 
also be taken into consideration before beginning a weight loss program.  
 
An assessment might include the following: 
 

• Medical History will help identify any underlying syndromes or secondary 
complications of overweight. 

 
• Family History will identify familial risks for overweight/obesity. This 

includes the presence of obesity, eating disorders, type II diabetes, heart 
disease, high blood pressure, and abnormal lipid profiles (high cholesterol, 
abnormal lipid profile). 

 
• Dietary Assessment will evaluate eating practices, including the 

quantity, quality and timing of food intake to identify foods and patterns 
of eating that may lead to excessive calorie intake. A 24-hour recall, food 
record, or food frequency method of diet assessment may be used. 

  
• Physical Activity Assessment assesses daily activity levels. This 

assessment should include an estimate of time spent on exercise and 
activity, as well as time spent on sedentary behaviors, such as television, 
video viewing, and computer use.  

 
• Physical Examination will provide information about the degree of 

overweight and any potential underlying complications of overweight such 
as high blood pressure. Those children and adolescents with a BMI-for-age 
at or above the 95th percentile and who are very athletic or whose family 
history suggests large frame size may be further assessed using triceps 
skinfold measurement to assess body fat (Barlow and Dietz, 1998). 
Although measurement of skinfold thickness can be unreliable, a 
measurement of greater than the 95th percentile measured by an 
experienced observer provides evidence that the child has excess fat 
rather than increased lean body mass or large frame size. 
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Smoothed 95th Percentiles of Triceps Skinfold  

Thickness for NHANES 1 Subjects1 

To determine triceps skinfold measurements: measure the midpoint between the 
acromion and olecranon process on the posterior surface of the right arm and 
mark it. With the patient�s arm relaxed, grasp the skinfold about 1 cm above the 
midpoint, taking care to exclude muscle from the grasp. Measure skinfold 
thickness with calipers, such as Lange or Holtain calipers, that provide 
standardized pressure. Repeat two to three times. 
 
Males           95th percentile  Females      95th Percentile 
Years mm Years mm 
6-6.9 14 6-6.9 16 
7-7.9 16 7-7.9 18 
8-8.9 17 8-8.9 20 
9-9.9 19 9-9.9 22 

10-10.9 21 10-10.9 24 
11-11.9 22 11-11.9 26 
12-12.9 23 12-12.9 28 
13-13.9 24 13-13.9 30 
14-14.9 23 14-14.9 31 
15-15.9 22 15-15.9 32 
16-16.9 22 16-16.9 33 
17-17.9 22 17-17.9 34 
18-18.9 22 18-18.9 34 
19-19.9 22 19-19.9 35 

 
1 Barlow SE and Dietz WH. Obesity recommendations and treatment. Journal of Pediatrics 1998; 
102(3). 

 
 

 
• Laboratory Tests to be administered will be determined by the degree of 

overweight, family history and results of the physical exam. A physician 
should schedule appropriate laboratory test such as cholesterol screening. 

 
 
The resources below provide guidelines for identifying children 
and adolescents at risk of consequences of overweight: 
 
Classification of cholesterol levels in High-Risk Children 
and Adolescents: 
http://www.brightfutures.org/nutrition/pdf/178-226.pdf (PAGE 
31) 
 
Blood pressure levels for 90th and 95th percentiles of 
blood pressure for boys and girls aged 1 to 17 years: 
http://www.brightfutures.org/nutrition/pdf/178-226.pdf 
(PAGES 35-36) 
 
American Diabetes Association position paper on type 2 
diabetes in children including recommendations for 
diagnostic testing:  
American Diabetes Association. Type 2 diabetes in children and 
adolescents. Pediatrics 2000; 105:3; 671-680. 
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• Psychological Evaluation may be needed for children and adolescents 

who require weight management to determine their readiness to change 
behaviors and to identify a history of eating disorders or depression which 
may require a referral. Also, evaluation of the parent�s psychological 
readiness to change is important.  

 
 
 

 
 

EXAMPLE 1: Screening and assessment for early childhood onset overweight  
 

Screening: The growth chart shows the BMI-for-age pattern of a boy who 
became overweight early in his preschool years. On the BMI-for-age chart at 
age 2, he was at the 50th percentile; his BMI-for-age increased rapidly, 
crossing the 75th and 85th percentiles to become at risk of overweight at 3 
and 4 years old. His BMI-for-age continued to increase to above the 95th 
percentile at age 7, 11, and 13 years.  

 
Age Weight Stature BMI 
2 28 1/4 lb 34 3/4" 16.4 
3 38 1/4 lb 38 7/8" 17.8 
4 43 1/2 lb 41 5/8" 17.6 
7 69 1/4 lb 50 3/8" 19.2 
11 111 lb 58 1/8" 23.1 
13 166 1/4 lb 65 3/4" 27 

 

 
 
To understand how changes in weight and stature contributed to the increase 
in BMI-for-age, it is helpful to review the weight-for-age and stature-for-age 
curves. His stature-for-age at age 2 was above the 50th percentile and it 
increased to above the 90th percentile by age 13. However, his weight-for-
age increased more rapidly than stature, i.e., from the 50th percentile at age 
2 to greater than the 95th percentile at age 13, which contributed to the 
increase in BMI-for-age. 
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Assessment: When this boy was identified as at risk of overweight on the 
BMI-for-age chart at age 3, he should have received a medical assessment, 
as well as additional nutrition and physical activity assessments. The 
information from the assessments could have been used to target efforts for 
appropriate weight management goals to prevent the development of 
overweight.  
 
 
 

EXAMPLE 2: Early adolescent onset overweight 
 

Screening: The BMI-for-age chart shows the growth pattern of a girl who 
was classified as overweight at 7 years of age. Her growth pattern shows that 
at age 2, her BMI-for-age was at the 15th percentile and then moved rapidly 
upward crossing the 25th, 50th, and 75th percentiles at 4 years of age. This 
upward trend continued to age 7, when BMI-for-age was at the 95th 
percentile.  

 
Age Weight Stature BMI 
2 23 1/4 lb 33" 15 
3 28 1/2 lb 36 1/4" 15.4 
4 36 1/2 lb 39 1/4" 16.8 
7 60 lb 46" 20 
11 94 1/2 lb 52 3/4" 24 
13 143 lb 60 1/4" 27.7 
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To understand how changes in both stature and weight affect BMI-for-age, 
review the weight-for-age and stature-for-age charts. When this girl was 2 
years old, her stature-for-age was slightly above the 25th percentile and the 
weight-for-age percentile was below the 10th. Her stature remained below 
the 50th percentile and dropped to a lower percentile as she got older. In 
contrast, her weight-for-age continued to increase at a faster rate than 
stature-for-age except between 7 and 11 years of age. Notice that a decrease 
in her weight-for-age was not reflected as a decrease in BMI-for-age because 
her stature-for-age percentile also decreased. As a result, she was still 
overweight at age 11 and 13. 
 

 
 

Assessment: This girl should have received further assessment when she 
first was identified as at risk of overweight at age 4. This would have been 
warranted since her BMI-for-age increased from the 25th percentile to the 85th 
percentile between ages 3 and 4 years. Further assessment might have 
included family history, parental concern about her weight, and dietary and 
physical activity assessments. From this information, appropriate weight 
management goals could have been instituted. 
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5. MANAGEMENT OF OVERWEIGHT CHILDREN AND ADOLESCENTS 
 
Strategies used in a management plan are based on information obtained from the 
assessment. Weight loss is recommended if complications such as hyperlipidemia or 
hypertension are identified and for children 7 years or older with a BMI-for-age > 95th 
percentile. Otherwise, weight maintenance is recommended. 
 
 
Recommendations for Weight Management 
 

• Infants and children up to age 2 years 
Since infancy is a period of rapid growth and appropriate weight gain is 
important during infancy, weight loss is generally not recommended 
(Kleinman, 1998). However, health care providers may determine that follow 
up is appropriate in certain circumstances (e.g., delayed motor development 
due to excess body weight) and refer children younger than 2 years to a 
pediatric obesity center. 

 
 

• Children age 2 to 7 years 
Weight maintenance 
For those at risk of overweight or overweight with no identified complications, 
maintenance of current weight is recommended which can be achieved with 
changes in diet and activity. Promote healthy eating and increased physical 
activity and follow-up with an annual screening. Prolonged maintenance will 
allow a gradual decline in BMI units (and BMI-for-age percentile) as children 
grow in height.  
 
Weight loss 
If complications are identified and BMI-for-age is > 95th percentile, gradual 
weight loss is recommended. Weight loss in children should be recommended 
with caution and should generally be no more than one pound per month. 

 
 

• Children age 7 years and older 
Weight maintenance 
For those at risk of overweight with no identified complications, weight 
maintenance is recommended. 

 
Weight loss 
For those overweight and those at risk of overweight with complications, 
weight loss is indicated. In older children and adolescents who are markedly 
overweight i.e., a BMI >35, and whose health risks are acute, 1 to 2 pounds 
per week may be warranted. An appropriate final goal for all children and 
adolescents who are overweight or at risk of overweight is a BMI-for-age 
below the 85th percentile. The rate of weight loss should be based on health 
risks and balancing the costs and benefits of loss versus those risks.  
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Although BMI-for-age percentiles are used to monitor 
children and adolescents, in those who are markedly 
overweight the actual BMI value should be the basis for 
the recommendation. A BMI of 35 or more indicates that 
the child or adolescent is at least 60 pounds heavier 
than a child with a BMI-for-age at the 50th percentile. 
For example, for a 10-year-old boy or girl, a BMI of 35 
indicates that they are about 78 pounds heavier than a 
10-year-old whose BMI-for-age is at the 50th percentile. 
Note that actual BMI at the 50th percentile for 10 year 
old boys and girls is approximately 16.5). At age 13 
years, a BMI of 35 will make the adolescents roughly 90 
pounds heavier than those with a BMI-for-age at the 
50th percentile. Children and adolescents with a BMI > 
35 may have difficulty substantially increasing physical 
activity levels.  
 

 
 
 
 

Recommendations for weight management for 
children and adolescents 2-20 years old 

 

 

 
Reproduced with permission from Pediatrics, vol. 102, pages e29, Figure 2, © 1998. 

 

Complications 

For those with complications, improvement or resolution of the condition is an 
important goal. For example, an abnormal blood pressure or lipid profile may 
improve or return to within a normal range with weight management. 

Acute complications such as sleep apnea, and pseudotumor cerebri, as well as 
orthopedic problems, should be referred to a pediatric obesity center (Barlow and 
Dietz, 1998). 
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Individualized recommendations 
 
Each family has its own set of supports and stresses. Because success with weight 
management can be difficult to achieve, recommendations for change must consider 
the family's readiness for change, family support, financial concerns, and 
neighborhood characteristics (including access to play areas and grocery stores). 
Unless the situation is understood fully, recommendations for change may not be 
targeted appropriately. 

 
Treatment should begin early, involve the family, and institute permanent changes in 
a stepwide manner. Parenting skills are the foundation for successful intervention -- 
that include gradual targeted increase in physical activity and targeted reductions in 
high-fat and high-calorie foods. 
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EXAMPLE 1: Weight maintenance  
 

This chart shows the BMI-for-age pattern of Juan who became at risk for 
overweight at age 3. An intervention was not recommended until age 6, when 
Juan's BMI-for-age indicated overweight. At age 6 a medical assessment revealed 
no complications, and weight maintenance was encouraged. Over the course of 
the next 12 months his weight remained 69.3 pounds and his height increased to 
52.6 inches. During this period, Juan's diet was carefully monitored by the family 
with the help of a dietitian. Over the year, BMI decreased as height continued to 
increase relative to weight and by age 7 years, his BMI-for-age was slightly 
above the 85th percentile. A BMI-for-age below the 85th percentile is an 
appropriate goal based on the child's growth trend until age 6 and because he 
was without secondary complications. Consequently, Juan needs continued 
monitoring to reach the goal. 

 
 

Age Weight Stature BMI 
2 28.4 lb 34.8" 16.6 
3 38.1 lb 38.9" 17.8 
4 43.6 lb 41.6" 17.7 
6 69.3 lb 50.5" 19.1 
7 69.3 lb 52.6" 17.7 
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EXAMPLE 2: Weight loss  
 
This chart shows the growth pattern of Sasha who became overweight very early in 
her life. At age 2, her BMI-for-age was at the 95th percentile and continued to 
accelerate until age 7. At that point, her parents expressed concern about her eating 
habits and large body size. Her stature-for-age indicated that she was tall, roughly at 
the 75th percentile. Her weight continued to increase more rapidly than her height. A 
medical assessment revealed a family history of diabetes and obesity in both 
parents. Based on these findings and the parents' readiness to participate in the 
child's weight management, she was placed on a weight loss program. By age 8, she 
had averaged 1 pound weight loss per month (a 12-pound loss in one year) and her 
stature-for-age remained at about the 75th percentile. The dramatic change in the 
BMI-for-age percentile reflects continued increase in stature, combined with slow 
steady weight loss that lowered BMI-for-age to the 90th percentile. Notice that the 
weight-for-age pattern is similar to that of BMI-for-age but the change in BMI-for-
age pattern is more dramatic. 
 
 

Age Weight Stature BMI 
2 31 1/2 lb 34" 19.1 
3 40 3/4 lb 38" 19.9 
4 49 1/2 lb 40 5/8" 21.5 
7 88 5/8 lb 50" 25.0 
8 76 5/8 lb 52 3/8" 19.8 
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Summary 
 

• The terms "overweight" and "at risk for overweight" are the preferred terms for 
children and adolescents with excess body weight that could pose medical risks. 
A BMI-for-age > 95th percentile defines overweight and one between the 85th 
and 95th percentile defines at risk of overweight. BMI-for-age is age and gender 
specific.  

 
• A variety of medical consequences, common and uncommon, can accompany 

overweight and at risk of overweight children and adolescents.  
 
• BMI-for-age is recommended to screen children and adolescents age 2 to 20 to 

determine if they are overweight. Weight-for-age and stature-for-age add to 
understanding the BMI-for-age growth pattern.  
 

• To determine underlying causes and consequences of being at risk of overweight 
and overweight, assessments might include medical history, family history, 
dietary assessment, physical activity assessment, physical examination, 
laboratory tests and psychological evaluation.  
 

• Strategies of a management plan are based on information obtained in the 
assessment. Weight loss is recommended if complications such as hyperlipidemia 
or hypertension are identified and for children 7 years or older with a BMI-for-age 
> 95th percentile. 
 

• The primary goal of a program to manage uncomplicated overweight is healthy 
eating and physical activity. 
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GLOSSARY  
 
Acanthosis nigricans: a skin condition characterized by increased pigmentation 
(darkening of the skin) and hyperkeratosis (thickening of the skin). It occurs most 
commonly in the skin fold areas behind the knee, in front of elbow, neck, etc.  
 
Cholelithiasis: the presence of stones in the gallbladder. The stones are formed from bile 
salts, lecithin, and cholesterol. They may be as small as a grain of sand, or become as large 
as an inch in diameter.  
 
Glucose Intolerance: a carbohydrate intolerance of variable severity: a state in which 
fasting plasma is < 140 mg/dl and the 30, 60, or 90 minute plasma glucose concentration 
following a dose of glucose (e.g., from a glucose tolerance test) exceeds 200 mg/dl. 
Impaired glucose tolerance (IGT) is when the fasting plasma glucose is less than 126 mg/dl 
and the 2-hour glucose level is between 140 and 199 mg/dl.  
 
Hyperinsulinemia: excessively high blood insulin levels resulting from a variety of 
conditions including obesity and pregnancy. 
  
Hypertension: Blood pressure is the force of blood against the walls of the arteries 
recorded as systolic (as the heart beats) and diastolic (as the heart relaxes between beats). 
Hypertension is defined as: children and adolescents 1 to 17 years old: average systolic 
and/or diastolic blood pressure readings are at or above the 95th percentile (based on age, 
sex, and height) on at least three separate occasions. (See Tables 16 and 17 at 
http://www.brightfutures.org/nutrition/pdf/178-226.pdf) Children and adolescents between 
the 90th and 95th percentiles for their age, sex and height are at risk for developing 
hypertension; adults: a consistent reading of 140/90 mm Hg or higher; adolescents 18 and 
older are considered hypertensive based on adult criteria.   
 
Obesity hypoventilation syndrome: also called Pickwickian syndrome, can accompany 
massive obesity that interferes with the movement of the chest wall and diaphragms. 
Subsequently this reduces the depth of breathing and results in a decreased ability to 
oxygenate blood.  
 
Overfat: a triceps skinfold measurement > 95th percentile for gender and age. 
 
Pseudotumor Cerebri: a rare disorder characterized by increased pressure within the 
skull, normal brain ventricle size, and no neurologic focal signs. It is called pseudotumor 
because the symptoms may mimic a tumor. Frequent symptoms include headache, 
dizziness, nausea and vomiting.  
 
Sleep Apnea: During sleep, relaxation of the muscles at the base of the throat causes 
obstruction of the airway, with loud snoring and labored breathing. When complete blockage 
of the airway occurs, breathing stops and oxygen levels in the blood may fall drastically. 
Episodes of cessation of breathing last at least 10 seconds during sleep.  
 
Stature: also referred to as height. 
 
[END OF MODULE] 
 


